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IDENTIFICATION
Digital-8-20-F-Bin
Four-Word Floating-Point Package
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2. ABSTRACT

This program is almost identical to the 3-word Floating-Point Package
(Digital-8-5-S) except that accuracy is carried to 35 bits, and 4 12-bit words are used for
storage.

3. REQUIREMENTS

3.1 Storage
This program occupies registers 7; 40-61; 5600-7577 (octal).

4. USAGE

4.1 Loading
Binary Loader (Digital-8-2-U) or DECtape System.

4.2 Calling Sequence
Identical to Digital-8-5-S.

5. RESTRICTIONS
See Digital-8-5-S.

6. DESCRIPTION

The floating accumulator resides in memory locations 44, 45, 46, and 47. The
instructions FGET, FPUT use 4-word arguments (11-bit exponent + sign; 35-bit mantissa + sign).
The 4-word package contains all operations except for square root (0002) and square (0001).

7. METHODS

See Digital-8-5-S.

8. FORMAT (Not Applicable)
9. EXECUTION TIME
9.3 Average

Execution times are very difficult to estimate as they greatly depend upon the data
on which the floating-point package is operating. Generally speaking:

FADD = 382 psec + 42(N) where N is the number of shifts to align
binary points.

FADD time + 42 psec

3.4 msec (approximately)

il

FSUB
FDIV



10.

10.4

VB 4d
voal
Y42
vd43
vv44
vid45
46
w47
731"

¥ds1
w6l

56ud
5601
5602
5683
5604
5665
5686
56187
5614
5611
5612
5613
5614
5615
5616
56117

5621

vovwY
Vouve
¥dde
vY0u
¥ooo
vove
voud
117
BBeY

Vv

Booe

Bove
1569
3951
3858
1600
3257
1257
¥265
7650
5214
1267
0209
3262
1270
082517
1262
3262

Digital -8-20-F-Bin

168 + N(42) psec where N is number of shifts;

FMPY = 3.3 msec (approximately)
FGET = 156 psec
FPUT = 172 psec
FNOR =

+84 psec if argument <0.
FEXT = 140.5 psec
PROGRAM

Program Listing

/4 WORD FLOATING POINT
/ARITHMETIC INTERPRETER

/PAGE 1

*x49

HIGHIL, ")

MID1, @

LOwl, ]

EXP, "]

HORDER, ]

MIDDL, o

LORDER, 2

OVER2, ]

OVERL, "}

*61]

FLAG, /]

*5800

FPNT, "]
CLA
DCA
DCA
TAD
DCA
TAD
AND
SNA
JMP
TAD
AND
DCA
TAD
AND
TAD
DCA

CLL
OVERI
OVER2
I FPNT
JUMP
JuMpP
PAGENO
CLA
)
MASKS
FPNT
ADDRS
MASK7
JUMP
ADDRS

ADDRS

/ARITHMETIC ERROR FLAG

/GET INSTRUCTION
/PAGE 02?2

/YES

/N0 - GET PAGE BITS

/GET 7 BIT ADDRESS
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5621
5622
5623
5624
5625
5626

5627
5630
5631
5632
5633
5634
5635
5636
56317
5640
5641
5642
5643
5644
5645
5646
5647
5654
5651
5652
5653
5654
5655
5656
5657
5664
5661
5662
5663
5664
5665
5666
5667
5670
5671
56172
5673
5674
5675
5676
56717
5768
5761

1266
w257
7658
52217
1662
3262
2200
1662
3040
1262
3263
2263
1663
3841
2263
1663
3842
2263
1663
3043
1257
7106
7086
v264
1271
3260
1660
3260
4660
5201
Bovs
0ooe
vevY
g908e
8000
o177
v209
0400
16080
81177
5672
5714
6000
6026
6367
6600
5702
5733
62080

LOOP@!,

JUMP,
JumpPz,
Goz,
ADDRS,
SAVE,
MASK3,
PAGENO,
INDRCT,
MASKS,
MASKT,
TABLE,

TAD
AND
SNA
JMP
TAD
DCA

1Sz

DCA
TAD
DCA
15z
TAD
DCA

TAD
DCA

INDRCT
JUMP
CLA
LOOPY1
I ADDRS
ADDRS
FPNT

I ADDRS
EX1
ADDRS
SAVE
SAVE

I SAVE
HIGHI1
SAVE

I SAVE
MIDI
SAVE

I SAVE
LOowl
JUMP
RTL

MASKS
TABLE
JuMP2
I JumP2
JUMP2
1 JUMP2
FPNT+1

Digital-8-20-F-Bin

/BIT3=1727

/YES - DEFER

/EXPONENT

/HIGH ORDER

/MIDDLE BITS

/LOWER BITS

/LOOK-UP ON TABLE

/EXECUTE
/GET NEXT
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5762
5793
5704
5785
5746
5787
5710
5711
5712
57193

5714
5715
5716
5717
5724
5721
5722
5723
5724
3725
5726
57217
5139
5731
5732

5733
5734
5735
5736
5737
5740
5741
5742
5743
5744
5745
5746
5747

5759
5751
5752
5753
5754
57155
5756

v
1449
3044
1041
3¥45
1842
3846
1643
3047
5291

w0
1257
0264
1450
5600
1358
3260
1660
3266
1200
3261
4660
1261
3200
5201

VBBY
1044
3662
1045
2262
3662
1046
2262
3662
1047
2262
3662
5291

5750
5770
5770
5770
577¢
5T1¢
57170

/FLOATING GET=5000

FLGT, 2
TAD EXI
DCA EXP
TAD HIGHI
DCA HORDER
TAD MID1
DCA MIDDL
TAD LOWI
DCA LORDER
JUP FPNT+l

Digital-8-20-F-Bin
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/FLOATING EXIT OR SUBROUTINE=82XX

EXIT, ]
TAD JumP
AND MASKS3
SNA
JMP 1 FPNT
TAD TABLES6
DCA JuMP2
TAD I JuMP2
DCA JuMP2
TAD FPNT
DCA GO2
JMS I JuUMP2
TAD GO2
DCA FPNT
JMP FPNT+1
/FLOATING PuUT=644u
FLPT, )
TAD EXP
DCA I ADDRS
TAD HORDER
I5Z ADDRS
DCA I ADDRS
TAD MIDDL
15Z ADDRS
DCA I ADDRS
TAD LORDER
1SZ ADDRS
DCA 1 ADDRS
JMP FPNT+l

TABLES, .
EXIT6
EXIT6
EXIT6
EXIT6
EXIT6S
EXIT6

/BITS 8-11=z0727

/YESS FEXT

/NO: LOOKUP BITS 8-11
/0N SUBROUTINE TABLE

/SAVE PSEUDC PC

/RESTORE PSEUDO PC
/RETURN

/SUBROUTINE TABLE
/ABSOLUTE ADDRESSES
/0F SUBROUTINES

/EXIT6=DUMMY OR NOP



5757
5760
5761
5762
5763
5764
5765
5766
5767

5170
5771

6000
601
6842
683
Y4
SBW5
Va6
6807
641
6ull
Gvle
6413
6014
&vl5
6616
6ul7
Suav
6v2l
6622
623
624
6625

626
27
V36

B3l
Sv32
6833
6wd4

57706
5778
5770
5779
5779
5778
5770
5774
5779

vova
57790

Y000
4231
5689
4312
1309
1851
1852
3459
7004
1843
1047
38417
T4
142
lv4s
3846
Tvv4a
1941
1245
3845
4795
2606

boVe
4706
5291

@odY
1845
1640
5240

EXITs,

/FLOATING
*6000
FLAD,

/FLOATING
FLSU,

Digital-8-20-F-Bin

EXIT6
EXIT6E
EXIT6
EXITS
EXITS -
EXITe
EXIT6S
EXITS
EXITS

’/
JMP

ADD=

U

JMS
JMP
JMS
CLA
TAD
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TaD
TAD
DCA
RAL
TAD
TAD
DCA
JMS
JMP

I EXITé

1w

ALIGN /ALIGN WORDS
I FLAD /NO ALIGNMENT
SCALE
CLL /TRIPLE ADDITION
OVERI
OVER2
OVER2
/CARRY
LOow1
LORDER
LORDER

MIDI
MIDDL
MIDDL

HIGHI
HORDER
HORDER

I NORMAL
I FLAD

SUBTRACT=2009

4
JMS
JMP

/ALIGN BINARY

ALIGN,

9

TAD
SZA
JMP

I OPMINS /NEGATE OPERAND
FLAD+1 /ADD

POINTS
HORDER

CLA
.t4

Page 6



6035
6036
6637
60 410
s041
6042
6043
§d44
6045
6046
6047
6659
6051
6052
6053
6054
6055
6956
657
6661
6061
6062
6063
6064
6065
6066
6067
66T
6071
672
6913
6974
6075
6076
6877
6109
6131
6102
6103
sl194
6125
6146
6147
6116
6111

1840
39044
5272
1041
1659
5631
1040
7041
1044
7459
5272
15909
T4l
3304
1304
1307
7710
5274
1040
7041
1044
Tov4
1620
1310
1311
3363
4733
2304
52617
2231
5631
1040
7041
1044
1109
5631
5792
5703
6aev
vodY
62180
6306
vo45
8023
6116

DONE,

NOGO,

POINT,
AMOUNT,
NORMAL,
OPMINS,
TESTI,
TCONI ,
TCONZ2,

TAD
DCA
JMP
TAD
SNA
JMP
TAD
CMA
TAD
SNA
JMP
SMA
CMA
DCA
TAD
TAD
SPA
JMP
TAD
CMA
TAD
RAL
SNL
TAD
TAaD
DCA
JMS
15Z
JMP
15Z
JMP
TAD
CMA
TAD
SMA
JMpP
JMP

EXI

EXP
DONE
HIGHI
CLA

1 ALIGN
EX1

IAC

EXP

DONE

IAaC
AMOUNT
AMOUNT
TESTI
CLA
NOGO
EX1
IAC
EXP

CLA
TCONI
TCON2
POINT

I POINT
AMOUNT
=2
ALIGN

I ALIGN
EX1

IAC

EXP

CLA

I ALIGN
I .+l

FLGT+1

]
@

FNORiM
OPNEG

vd45

SHFTOP-SHFTAC
SHFTAC

Digital-8-20-F-Bin
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/C(FAC)=u

/0OPERAND=z®

/EXPONENTS EQUAL - EXIT

/NUMBER OF PLACES

/NO SHIFTING POSSIBLE

/SHIFT OPERAND RIGHT
/SHIFT FAC RIGHT



6l12
6113
6114
6115

6116
6117
6120
6121
6122
6129
6l24
6la5
§laé
6127
6139
6131
6132
6133
6154
6135
6136
6137
6148

6l4l
6l 42
6143
6144
6145
6146
6147
6159
6151
6152
6153
6154
6155
6156
6157
6164
6161
6l 62
6163

vovY
4341
4316
5712

goBY
1300
1245
7518
1020
7013
3845
1846
7418
3246
1047
7010
3047
1459
1010
3858
2044
16098
5716

BYBY
1300
1841
7519
1028
1018
3941
1342
7013
3842
1943
7010
3843
1451
74139
3851
2040
7089
5741

/SCALE BOTH RIGHT
SCALE, ")
JMS SHFTOP
JMS SHFTAC
JMP I SCALE
/SCALE FLOATING AC RIGHT
SHFTAC, @
CLA CLL
TAD HORDER
SPA
cHL
RAR
DCA HORDER
TAD MIDDL
RAR
DCA MIDDL
TAD LORDER
RAR
DCA LORDER
TAD OVER2
RAR
DCA OVER2
1SZ EXP
NOP
JMP 1 SHFTAC

/SCALE OPERAND RIGHT
SHFTOP,
CLA CLL
TAD HIGHI
SPA
CHL
RAR
DCA HIGHI
TAD MIDI
RAR
DCA MIDI
TAD LOw1
RAR
DCA LOW!1
TAD OVERI
RAR
DCA OVERI
1Sz EXI
NOP
JMP 1 SHFTOP

Digital-8-20-F-Bin
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6291
62ul
6242
6263
&2V4
62u5
6286
62u7
621v
6211
6212
6213
6214
6215
6216
6217
6221
6221
6222
6223
6224
6225
6226
62217
6231
6231
6232
6233
6294
6235
6236
6237
6249
6241
8242
6243
6244
6245
6246
82417
6251
6251
6252
6253
6254
6255
6256
6257
6264

©¥ovY
1384
3361
3363
1845
7519
2363
7649
5224
1846
1640
5224
141
1640
5224
1959
1649
5224
3u44
56499
1363
1649
4261
1645
71904
7710
5251
1450
1134
3Y59
14647
Tv4
3047
1046
1004
3846
1645
1004
3045
2361
52217
1561
Twv4dl
1044
3044
1563
1640
4261
5609

/NORMALIZE FLOATING ACCUMULATOR

*62101
FNORM,

GO6,

SHIFT,

NOREXT,

@

CLA
DCA
DCA
TAD
SPA
ISz
SZA
JMP
TAD
SZA
JMP
TAD
SZA
JUP
TAD
SZA
JMP
DCA
JMP
TAD
SZA
JMS
TAD
CLL
SPA
JMP
TAD
CLL
DCA
TAD
RAL
DCA
TAD
RAL
DCA
TAD
RAL
DCA
1Sz
JMP
TAD
CMA
TAD
DCA
TAD
SZA
JMS
JMP

CLL
MP1
MP3
HORDER

MPJS
CLA
GO6
MIDDL
CLA
GO6
LORDER
CLA
Gos
OVER2
CLA
GO6
EXP

I FNORM
MP3
CLA
ACNEG
HORDER
RAL
CcLa
NOREXT
OVER2
RAL
OvVeRe
LORDER

LORDER
MIDDL

MIDDL
HORDER

HORDER
MP1
SHIFT
MP1
IAC
EXP
EXP
MP3
CLA
ACNEG
I FNORM

Digital-8-20-F-Bin

/0 # OF SHIFTS
/RESET SWITCH

/INPUT<g
/YES=-SeT SWITCH
/FAC=97

/NO

/NO

/NO
/YES
/EXIT

/WAS INPUT <d
/YES

/TO0 FAR?
/YeS: eXIT ROUTINE
/ NO

/SHIFT LEFT

/ADD 1 TO COUNT
/CONTINUE

Page 9

/SUBTRACT COUNT FROM

/EXPONENT

/WAS INPUT<8??

/YES
/EXIT



6261
6262
6263
6264
8265
6266
6267
6276
8271
6272
6273
6274
6275
6276
6211
63860
8361
63162
6303
6364
6305

6386
6387
6310
8311
6312
6313
6314
6315
6516
63117
6329
68521
6322
6323
6324
6325
6326
6327
6330
6331
6332

4020
1300
19059
7041
3650
1047
1040
1439
7101
3847
1846
19490
T45u
7101
30646
1645
1040
7430
7101
3845
5661

0000
7308
1851
7041
3451
1343
7040
7430
7101
3043
1842
7049
7430
7101
3042
1041
1040
7430
7141
3041
5706

/NEGATE FLOATING AC

ACNEG,

OPNEG,

8

CLA
TAD
CMA
DCA
TAD
cMA
SZL
CLL
DCA
TAD
CMA
SZL
CLL
DCA
TAD
CMA
SZL
CLL
DCA

CLL
OVER2
IAC
OVER2
LORDER

IAC
LORDER
MIDDL

IAC
MIDDL
HORDER

IAC
HORDER

JMP 1 ACNEG
/NEGATE OPERAND

]

CLA
TAD
CMA
DCA
TAD
CMA
SZL
CLL
DCA
TAD
CMA
SZL
CLL
DCA
TAD
CMA
SZL
CLL
DCA
JMP

CLL
OVERL
IAC
OVERI
LOW1

IAC
LOwWl
MID!

IAC

MIDI
HIGHI

IAC
HIGHI
I OPNEG

Digital-8-20-F-Bin
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6333
6334
6335
6536
6337
6541
6541
6342
6343
6344
6345
6346
6347
6350
6351
6552
6353
6354
6355
6356
6357
6360
6361
6362
6363
6364
6365
6366
6367
6371
6371
6372
6373
6374
6375
83176
6377

400
64vl
64v2
6403
S4uv4
6415
64146
64417

Vb
3361
3364
1365
3363
71100
1361
7410
3361
1364
7420
5351
7100
1362
7019
3364
2363
5341
1361
7010
1108
5733
B
JvoY
Boveo
Yoo
1764
6409
wiovY
4766
4200
350
27117
5767
4261
57617
6759

veoe
7201
1040
1044
3944
1377
3772
47173

MULTIP,

MP1,
MP2 CON,
MPSCON,
THIR,
FMULTI,
FLMY,

SIGNI,

*6400

)
DCA
DCA
TAD
DCA
CLL
TAD
RAR
DCA
TAD
SNL
JMP
CLL
TAD
RAR
DCA
ISz
JMP
TAD

-14

MP1
MPSCON
THIR
MP3

MP1

MP1
MPSCON

«+3
MP2CON
MPSCON
MP3

MULTIP+6
MP1

I MULTIP

FMULT

U

JMS
JMS
DCA
1Sz
JMP
JMS
JMP

I FMULTIL
FNORM
OVER2

I SIGNI
I FLMY

ACNEG

1 FLMY

SGNTST

/FLOATING MULTIPLY
/ (A%*2 124+B%2 112+ C) * (D*x2 124+ Ex2 11 2+F)

FMULT,

L

CLA
TAD
TAD
DCA
TAD
DCA
JMS

IAC
EXl
EXP
EXP

SMACLA
I SGNSW

I SIGNP

Digital-8-20-F-Bin
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/ADD EXPONENTS

/SET UP SIGN ROUTINE
/GO THERE



641w
6411
6412
6413
6414
6415
6416
6417
6420
6421
6422
6423
6424
6425
6426
6427
6430
6431
6432
6433
6434
6435
6436
6437
6449
6441
6442
6443
6444
6445
6446
6447
6450
6451
6452
6453
6454
6455
6456
6457
6464
6461
6462
6463
6464
6465
6466
6467
6470
64171

1843
3775
1047
47174
7200
1776
3371
1046
3775
1843
4774
1371
3371
1004
1776
3370
1604
33617
1042
3775
1847
4774
1371
3371
7004
1378
1776
3370
1004
1367
3367
1845
3775
1043
4774
1370
3378
7084
1367
1776
3367
7004
3366
1841
3775
1847
4774
1370
3370
1084

TAD
DCA
TAD
JMS
CLA
TaD
DCA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
DCA
RAL
DCA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TaD
DCA
RAL
TAD
bCa
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TAD
DCA
RAL
DCA
TAD
DCA
TAD
JMS
TAD
DCa
RAL

LOW1

I MpP2
LORDER
I DMULT

1 MP5
MULS
MIDDL

I MP2
LOowl

I DMULT
MULS
MULS5

I MP5
MUL4

MULS
MIDI1

I MP2
LORDER
I DMULT
MUL5
MULS

MUL4
I MP5
MUL4

MUL3
MULS
HORDER
I mpP2
LOW1

I DMULT
MUL4
MUL4

MULS
I MP5
MULS

MUL2
HIGHI
I MpP2
LORDER
I DMULT
MUL4
MUL4

/CxF

/BxF

/CxL

/AxF

/DxC

Digital-8-20-F-Bin
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64172
6473
6474
6475
6476
64717
6510
65061
652
6563
65v4
6565
6506
6507
6511
6511
6512
6513
6514
6515
6516
6517
6529
6521
6522
6529
6524
6525
6526
6527
6538
6531
6532
6533
6534
6535
6536
6537
6540
6541
6542
6543
6544
8545
6546
6547
6855y
6551
6552

1367
1776
3367
1004
1366
3366
1046
3775
1842
4774
1374
3370
7004
1367
1776
3367
1004
1366
3366
1845
3775
1842
4774
1367
3367
7004
1366
1776
3366
7004
3365
1841
3775
1846
4774
1367
3367
7004
1366
1776
3366
1804
1365
3365
1845
3775
1v4l
4774
1366

TAD
TAD
DCA
RAL
TAD
DCA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
DCA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TAD
DCA
RAL
DCA
TAD
DCA
TAD
JMS
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
DCA
TAD
DCA
TAD
JMS
TAD

MULS
I MP5
MULS

MUL2
MUL2
MIDDL

1 MP2
MID1

I DMULT
MUL4
MUL4

MULS
I MP5
MULS

MuL2
MUL2
HORDER
1 MP2
MID!

I DMULT
MULS
MULS

MUL2
I MP5
MUL2

MULI
HIGHI1

I MP2
MIDDL

I DMULT
MULS
MUL3

MUL2
I MPS5
MUL2

MUL1
MUL1
HORDER
I MP2
HIGHI

I DMULT
MUL2

/B*D

/A%E

/BxD

/AxD

Digital-8-20-F-Bin
Page 13



6553
6554
6555
6556
6557
6560
6561
6562
6563
6564
6565
6566
6567
6570
6571
6572
6573
6574
6575
6576
65717

6610
6661
6612
66183
6684
6695
6606
6687
6614
6611
6612
6613
6614
6615
6616
6617
6620
6621
6622
6623
6624
6625
6626

3846
7004
1365
1776
3845
1367
38417
1370
3650
5600
Poo0
0000
00080Y
B2oe
vo0o
6740
6721
6333
6362
6364
7700

1011
18049
1641
1044
7601
30644
1326
3344
43217
1041
1650
5303
1300
3320
3321
1325
3324
5233
1047
1004
3047
1846
T804

/FLOATING
*66100
FLDV,

DV3,

DCA MIDDL
RAL

TAD MULI
TAD I MP5
DCA HORDER
TAD MUL3
DCA LORDER
TAD MUL4
DCA OVER2
JMP 1 FMULT

SGNSWT
SIGNCL
MULTIP
MP2CON
MPSCON
SMA CLA

DIVIDE=40u9

0

TAD EXI
CMA 1AC
TAD EXP
IAC

DCA EXP
TAD SPACLA
DCA SGNSWT
JMS SIGNCL
TAD HIGHI
SNA CLA
JMP DVER
CLA CLL
DCA QUOL
DCA QUOH
TAD MIF
DCA DIVCNT
JMP DVX
TAD LORDER
RAL

DCA LORDER
TAD MIDDL
RAL

Digital-8-20-F-Bin
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/SUBTRACT EXPONENTS

/SET UP SIGNS

/DIVISOR=0?
/YES - ERROR



6627
6634
6631
6632
6633
6634
6635
6636
6637
6641
6641
6642
6643
6644
6645
6646
6647
6650
6651
6652
6653
6654
6655
6656
6657
6660
6661
6662
6663
6664
6665
6666
6667
6674
6671
6672
6673
6674
6675
6676
6677
6744
6741
8782

3046
1045
1004
3045
1243
1447
3322
1084
1942
1646
3323
1004
1041

1845
7420
5254
3845
1323
3846
1322
30417
7208
1329
1004
3320
1321

1004
3321

1859
1004
3858
2324
5222
1320
3047
1321

3046
1450
3445
3450
47117
2350
4746
5609

DVX,

Dv2,

DEXIT,

DCA
TAD
RAL
DCA
TAD
TAD

DCA
RAL

TAD
TAD
DCA
RAL
TAD
TAD
SNL
JMP
DCA
TAD
DCA
TAD
DCA
CLA
TAD
RAL
DCA
TAD
RAL
DCA
TAD
RAL
DCA
1Sz
JMP
TAD
DCA
TAD
DCA
TAD
DCA
DCA
JMS
1sz
JMS
JMP

MIDDL
HORDER

HORDER
LOW!
LORDER
DTEMI

MIDI
MIDDL
DTEMR

HIGHI
HORDER

bva-1
HORDER
DTEM2
MIDDL
DTEMI
LORDER

QUOL

QUOL
QUOH

QUOH
OVER2

OVER2
DIVCNT
DV3

QUOL
LORDER
QUOH
MIDDL
OVER2
HORDER
OVER2

I NORMIT
SGNTST

I FACNEG
I FLDV

Digital-8-20~F-Bin
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/PARTIAL SUBTRACT

/DIVISOR<DIVIDEND?
/NO
/YES:C(L)=QUOTIENT BIT

/SHIFT BIT INTO
/QUOTIENT

/DONE?
/NO



6783
6704
6795
6726
67017
6710
6711
6712
6713
6714
6715
6716

67117
6720
6721
6722
6723
6724
6725
6726

6727
6730
6731
6732
6733
6734
6735
6736
6737
6740
6741
6742
6743
6744
6745

6746
6747
6750
6751

1240
3247
7249
3046
1049
7110
3845
1845
3044
2861
10600
5500

6200
Yoo
PoBY
8000
B0
VBV
1735
7718

vooe
1351
3358
1945
1728
5337
4746
2350
1841
1708
57217
4741
2359
7000
5727

6261
6386
0000
77116

DVER,

NORMIT,
QuoL,
QUOH,
DTEML,
DTEM2,
DIVCNT,
MIF,
SPACLA,

CLA
DCA
CLA
DCA
CMA
CLL
DCA
TAD
DCA
18Z
NOP
JMP

CMA
LORDER
CMA
MIDDL

RAR
HORDER
HORDER
EXP
FLAG

DEXIT

FNOR

/]
@
]
)
0
=45
SPA

CcLAa

/TEST SIGN SUBROUTINE

SIGNCL,

SGNSWT,

FACNEG,
OPNEGS,
SGNTST,
RESTOR,

("]

TAD
DCA
TAD
SMA
JMP
JMS
1sZ
TAD
SMA
JMP
JMS
I1sZ
NOP
JMP

RESTOR
SGNTST
HORDER
CLA

ot+3

I FACNEG
SGNTST
HIGHI
CLA

I SIGNCL
I OPNEGS
SGNTST

I SIGNCL

ACNEG
OPNEG

¢
-2

Digital-8-20-F-Bin
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/DIVIDE ERROR

/STEP COUNT

/0R SPA CLA



ACNEG
ADDRS
ALIGN
AMOUNT
DEXIT
DIVCNT
DMULT
DONE
DTENL
DTEM2
DVER
DVK
bva
VS
EXIT
EXIT6
LXP
eXl
FACNEG
FLAD
FLAG
FLDV
FLGT
FLMY
FLPT
FLSU
FMULT
FMULTI
FNORM
FPNT
G02
GOs
HIGH1
HORDER
INDRCT
~JuMP
JuiiP2
LOOPY1
LORDER
LOwl
MASKS
MASKS
MA SK7
MIpDL
ML Di
MLF

6261

5662
631

6104
6700
6724
6574
6872
6722
6723
6733
6633
6655
6622
5714
5770
PR44
BV48
6746
6000
0061

6660
5702
6367
5733
6026
6400
6366
62100
5640
5661

6224
g4l

vo45
5666
5657
5660
56217
047
PY43
5664
5667
5670
vo46
8042
6725

MPSCON
MP1
MP2
MP2CON
MP3
MP5
MULTIP
MULIL
MUL2
MUL3
MUL4
MULS
NOGO
NOREXT
NORMAL
NORMIT
OPMINS
OPNEG
OPNEGS
OVER1
OVER2
PAGENO
POINT
QUOH
QUOL
RESTOR
SAVE
SCALE
SGNSW
SGNSWT
SGNTST
SHFTAC
SHFTOQOP
SHIFT
SIGNCL
SIGNP
SIGNI
SMACLA
SPACLA
TABLE
TABLES
TCON!
TCON2
TESTI1
THIR

6564
6361
6575
6362
6363
6576
6333
6565
6566
65617
6579
6571

6074
6251

61085
6717
6126
6336
6747
gas5]
BO50
5665
6183
6721
6724
6751
5663
6112
6572
6748
6750
6116
6141

6227
6727
6573
6377
6577
6726
56171

5750
611@

6111

6127

6365

Digital-8-20-F-Bin
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w7

wd44
W45
Y46
w47

wys2
Uus3
wos 4
wY55
w56
w57
7771y
wubl

6767
8179
6771
68712
6775
6774
67175
67176
81717

TY69
Tvul
T2
1063
1604
1605
1006
1067

560p

vowo
bévo
8d0e
voBvo

begd
0ude
veve
Wwidee
1777
1177
Yo
vidy

Yo
1u57
7650
5767
1377
47768
5161
1545
v2l2

Udve
1200
3445
3846
3947
3266
3267
4359

Digital-8-20-F-Bin
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/4/11/65-HB=-DEC

/4 WORD

/FLOATING POINT I/0 ROUTINES
/REQUIRES FLOATING POINT INTERPRETER
/ENTRY AT 0vu7

x7
FPNT,

*44
EXPONT,
HORDER,
MIDDL,
LORDER,

*52
FPACL,

SWITIL,
SWIT2,
CHAR,

DSWIT,

*6767
PRCHAR,

OPUT,
LFED,

561

TAD
SNA
JMP
TAD
JMS
JMP
ouT
vala

/1F = @, NO CR-LF AFTER OUTPUT
/1IF = v, NO LF AFTER CR IN INPUT
/CONTAINS LAST CHARACTER READ
/= ¢ IF NO CONVERSION TOOK PLAC:t

SWlT2

CLA

I PRCHAR

LFED

I OPUT

I PRCHAR

/D0UBLE PReCISION DECIMAL-BINARY
/1INPUT AND CONVERSION

* T

DECONV,

7]

CLA
bCa
DCA
DCa
DCA
DCaA
JMS

/INITIALIZE MANIISSA
HORDER
MIDDL
LORDER
SIGN
DNUMBR
INPUT



7010
Tall
1812
7613
7014
17415
7916
Tol7
1620
Tv2l
Tv22
7023
1624
Tu25
7626
Tv2 1
Tv39¥
Tu31l
1432
Tud3
1934
1835
1036
T637
Tvdg
Te 41
7042
7043
7844
1045
1846
1047
7650
7051
7852
7853
1854
7955
7656
7057
7460
1061
1062
7863
1864

7665
7966
7667
1670

1349
7459
5224
1337
7449
2221
1240
3266
4350
1240
1460
1341
7509
o606
1342
7510
5600
3265
1845
v343
1449
5220
2061
2267
4242
522¢
BvYY
1847
3843
1046
3842
1845
3841
3040
42790
42170
43817
42170
1265
3043
dd42
3841
43817
1v40
5642

Yidvo
Wb
b
¥Yidd

DECON,

MULT1 o,

DIGIT,
SIGN,
DNUMBR,
MULT2,

TAD
SNA
JMP
TaD
SZA
JMP
cLA
DCA
JMS
CLA
TAD
TAD
SrA
JMP
TAD
SPA
JMP
DCA
TAD
AND
SZA
JMP
1SZ
ISZ
JMS
JMP

TAD
DCA
TAD
DCA
TAD
DCA
DCA

PLUS

DECON
MINUS

«t+4
CMA
SIGN
INPUT

CHAR
MINS

1 DECONV
PLUS12

1 DECONV
DIGIT
HORDER
MASK

DECON
DSWIT
DNUMBR
MULT1®
DeCON

LORDER
43
MIDDL
42
HORDER
41

49
MULT2
MULT2
DUBLAD
MULT2
DIGIT
43

42

41
DUBLAD
49

I MULT1®

Digital-8~-20-F-Bin
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/TEST FOR SIGN

/1F=-, SET SWITCH

/1S IT A DIGIT

/NO

/NO

/YES

/OVERFLOW?

/YLS=-IGNORE

/INDEX NUMBER OF DIGITS
/CONTINUE

/ROUTINE TO MULTIPLY

/DOUBLE PRECISION WORD
/BY TEN (DECIMAL)

/REMAIN=REMAINDER

/CALL SUBROUTINE TO
/MULTIPLY BY TwO
/CALL DOUBLE ADD

/ADD LAST DIGIT RECEIVED

/EXIT WITH REMAINDER
/IN AC

/STORAGE FOR DIGIT

/=0 1F PLUS: =7777 IF MINUS
/=NUMBER OF DIGITS

/MULTIPLY LORDER, HORDER BY 2



7071
1972
16173
1974
7075
7676
70717
7160
Ti01
7192
7163
7184
1185
7106
71817
10
7111
7112
7113
7114
7115
7116
7117
71208
7121
7122
7123
7124
7125
7126
727
7130
7131
7132
7133
7134
7135
7136

7137
7140
7141
11 42
7143
7144
7145

71417

1300
18417
1004
3647
146
7004
3046
1045
1004
3845
1040
1004
3040
5679
BoveY
13061
1847
1643
38417
1004
1846
1842
3046
7084
1845
1041
3845
7004
1848
3340
5787
vovo
1380
2266
5730
4736
5750
6261

77176
7525
1506
w12
1608
7715
3146

3147

DUBLAD,

MSIGN,

MINUS,

'PLUS,

MINS,
PLUS1Z2,
MASK,
C.19,

CLA CLL
TAD LORDER
RAL

DCA LORDER
TAD MIDDL
RAL

DCA MIDDL
TAD HORDER
RAL

DCA HORDER
TAD 40

RAL

DCA 40

gMP I MULT2

CLA CLL
TAD LORDER
TAD 43

DCA LORDER
RAL

TAD MIDDL
TAD 42

DCA MIDDL
RAL

TAD HORDER
TAD 41

DCA HORDER
RAL

TAD 40

DCA 49

JMP 1 DUBLAD
]

CLA CLL

15Z SIGN
JMP I MSIGN

JMP 1 MSIGN
6261

255-255
=253
=272
272-26¢
16806
7175
3146
7146 3146
31417

Digital-8-20-F-Bin
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/DOUBLE PRECISION ADDITION

/ROUTINE TO FORM
/2'S COMPLEMENT
/IF C(SIGN)=7777

/"ACNEG"™ IN INTERPRETER
/TEST FOR SIGN

/TEST FOR DIGIT

/TEST FOR OVERFLOW

3146



1150
7151
7152
7153
7154
7155
7156
71517
7168
7161
7162
7163
7164
7165
7166
7167
7170
71171
7172

7173
1174
7175
7176
7717

1200
T2v1
1202
1283
1204
7205
7266
7207
1210
7211
7212
7213
7214
1215
1216

QovY
1240
6031
5352
6036
3068
1260
4774
1860
7450
5351
1376
1450
5775
13717
7650
4773
‘1060
5750

6761
1345
1401
7401
w162

B80o
42117
1324
3044

13435
4345

4737
1856
7658
5600
1341
4345
1342
4345
26¥Y

/INPUT A CHARACTER,

/INPUT SWITCH

/BE TYPED.

INPUT,

PRINT,
QUTPUT,
RESTRT,
MRBOUT,
MINCR,

/FLOATING

/USES:
/

/
*7289
FLOUTP,

¥

CLA
KSF
JMP
KRB
DCA
TAD
JMS
TAD
SNA
JMP
TAD
SNA
JHP
TAD
SNA
JMS
TAD
JMP

PRCH
OuT

FLIN
=371

IF Cr, TEST

Digital-8-20-F-Bin
Page 21

T0O SEE IF LF SHOULD
IF RUBOUT, RESTART INPUT

o=l

CHAR
CHAR
I OUTPUT
CHAR

INPUT+1
MRBOUT

I RESTRT
MINCR
CLA

I PRINT
CHAR

I INPUT

AR
TP+1

377-215

OUTP
TSF
JMP
TLS

Y

JMS
TAD
DCA
TAD
JMS
JMS
TAD
SNA
JMpP
TAD
JMS
TAD
JMS
JMP

UT "E" FORMAT

o=l

FOUTCN
BEXP
EXPONT
CHE

OUuT

I FEXPPT
SWITI
CLA

I FLOUTP
CARRTN
ouT
LNFEED
ouT

I FLOUTP

/INPUT A CHARACTER

/IGNORE BLANKS
/RUBOUT-RESTART INPUT

/CR - SEE IF TO BE FOLLOWED
/BY LF
/EXIT ROUTINE

/CONVERT MANTISSA AND OUTPUT

/CONVERT EXPONENT AND OUTPUT

~ /PRINT CR-LF?

/NO-EXIT
/YES

/EXIT



7217
7220
7221
7222
7223
7224
7225
7226
72217
1238
7231
7232
7233
7234
7235
1236
7237
1240
7241
1242
7243
1244
7245
1246
12417
1259
7251
1252
7253
7254
7255
7256
7257
7269
7261
7262
7263
7264
7265
7266
1267

veRY
15008
1845
1710
1220
1327
1436
1330
4345
4353
1331
4345
1380
1845
1709
5242
1040
3733
4732
7240
1044
3844
3324
1644
1569
5263
1326
11700
5270
44907
3740
8o
7248
1324
3324
5246
4407
3744
VoY
2324
5246

Digital-8~20-F-Bin
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/THIS WHOLE SUBROUTINE MAY BE ALTeERED TO BUFFER
/THE OUTPUT DIGITS ¢ CHANGE JMS OUTDG TO DCA I 14, rIC.

FOUTCN,

FGOJS,

/)

CLA CLL
TAD HORDER,
SPA ClLA |
CLA CML
TAD SPLUS
SZL 5
TAD SMINUS
JMS OUT
JMS 0OUTDG
TAD PERIOD
JMS OUT
CLA CLL
TAD HORDER
SMA CLA
JMP FGO1
CcMA

DCA I SNPT
JMS I MSNPT
CLA CHMA
TAD EXPONT
DCA EXPONT
DCA BEXP
TAD EXPONT
SMA

JMP FGO3
TAD FOUR
SMA CLA
JMP FGO4
JMS I FPNT
FMPY I TENPT
FEXT

CLA CHMA
TAD BEXP
DCA BEXP
JMP FGO2
JMS 1 FPNT
FMPY 1 PRC.1¥
FEXT

1SZ BEXP
JMP FGO2

/NUMBER>477?

/NO SET LINK
/YES

/NO
/0UTPUT "@"

/OUTPUT "."

/NUMBER 1S NEGATIVE
/NEGATE

/SUBTRACT 1| FROM BINARY rtXPOB
/COMPENSATE AT FGO4

/INITIALIZE DECIMAL EXPONENT
/1S -4<EXPONENT<-1

/T00 LARGE: MULTIPLY BY 1/1v

/T00 SMALL-TIMES TEN
/TEN

/ONE TENTH



7279
771
1272
1275
1274
7275
12176
12717
1544
1591
1502
7503
1304
1585
1366
1501
1510

7511
1512
7319
1514
1515
7316
13117
1320
1321
1522
1529

1324
1325
1526
15217
1359
1331
1532
1333
1534
1535
1536
13317
1540
7541
7542
75435
7544

3734
4736
4735
1410
4360
2444
5274
7459
5311
4353
1325
3044
4735
4353
2044
5344
5617

1244
1324
3324
1445
164y
5322
1047
7650
3324
1240
5382

YYYY
1167
¥dd4
82593
BJv2
w256
1134
7466
1465
1942
1479
7523
15064
w215
w212
¥305
7144

FGO4,

FGO5A,

FGOS§,

FGOGA,

FGo7,

BEXP,
MINUST,
FOUR,
SPLUS,
SMINUS,
PERIOD,
MSNPT,
SNPT,
DPT,

M1 GPT,
M@ PT,
FEXPPT,
TENPT,
CARRTN,
LNFEED,
CHE,
PRC.14,

DCA 1 DPT
Jius I M2PT
JMs 1 MlIePT
SKP

JMS DIVTWO
I1SZ EXPONT
JMP FGO5A
SNA

JMP FGO7
JMS OJTDG
TAD MINUST
DCA EXPONT
JMS I MIWPT
JMS OUTDG
ISZ EXPONT
JMP FGOGA

JMP I FOUTCN

CLA CMA
TAD BEXP
DCA BeXrP
TAD HORDER
SZA CLA
JMP .+4
TAD LORDER
SNA CLA
DCA BEXP
CLA CMA
JMP FGUO6+1

]

-11
Yol
253
255-253
256
MSIGN
SIGN
DIGIT
MULTlw
MULT2
FEXC
TEN
w215
w212
385
Celw

Digital-8~20~F-Bin
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/MULTIPLY BY TwO
/1E.SHIFT LEFT
/MULTIPLY BY TEN

/COMPENSATE FOR
/BINARY EXPONENT

/1S FIRST DIGIT A Z&£RO
/YES, IGNORE
/MULTIPLICATIONS YIELD
/DECIMAL DIGITS AS HIGH
/ORDER REMAINDERS

/IE. .672X16=6+.72.. ETC

/7 DIGITS OUTPUT??
/NO: CONTINUEL

/YES: EXIT

/1GNORe FIRST DIGIT
/SUBTRACT 1 FROM
/DECIMAL EXPONZNT

/15 MANTISSA ZekO7

/YES: LXP=Y

/CONTAINS DrCIMAL eXPONENT

/NUMBER OF DIGITS OJTPUT

/POINTERS



Digital-8-20-F-Bin

Page 24

1545 @80 OUT, ¥ /0UTPUT ONzZ ASCII CHARACTER
7546 6041 TSF
1347 5346 JHP .-1
7350 6046 LS
7351 7200 CLA
1552 5745 JMP I OUT
7353 ©@vvd OUTDG, 2 /0UTPUT ONE DIGIT
1354 1357 TAD C269
1355 4345 JMS OUT
7356 5753 JMP 1 0OUTDG
1357 ©268 C260, 264
7566 wYww DIVTWO, ) /DIVIDE BY TwO IE.
7361 7118 CLL RAR /ROTATE RIGHT
7562 3345 DCA 0OUT /TEMPORARY STORAGE
7363 1445 TAD HORDER
7364 17910 RAR
7365 S¢45 DCA HORDER
1366 1046 TAD MIDDL
7367 1916 RAR
15370 3046 DCA MIDDL
1371 1047 TAD LORDER
1572 7910 RAR
1378 347 DCA LORDER
7574 1345 TAD OJT
1375 5764 JuMP I DIVTWO

/FLOATING POINT INPUT

*T409
T4d¢ Yooy FLINTP, 0
7401 7249 CLA CMA /INITIALIZE "PERIOD SWITCH"
7402 3314 DCA PRSW
7485 3961 DCA DSWIT
7494 4717 JMS I DPCVPT /7777 = NO PERIOD
1405 1200 CLa
7406 1060 TAD CHAR
74087 1313 TAD PER
T418 7643 SZA CLA
7411 5224 JMP FIGOL
7412 1314 TAD PRSW /PERIOD FOUND
7413 7658 SNA CLA /SECOND PERIOD
7414 5222 JMP F1GO2 /YES,TERMINATE
7415 3722 DCA 1 DPN /NO - 5eT NUMBER OF DIGITS I@
7416 3314 DCA PRSW /SET PERIOD SWITCH TO v

7417 5720 JMP 1 DPCSPT /CONVERT REST OF STRING



7420
7421
7422
7423
7424
7425
7426
7427
1436
7431
7432
7433
7434
7435
7436
7437
T44p
7441
7442
7443
7444
7445
7446
7447
745
7451

7452
7453
1454
7455
7456
74517
1469
7461
7462
7463
7464
7465
7466
1467

1314
16850
1722
Tv4l
3315
4721
1312
344
4497
T80
6852
b
1060
1511
1648
5252
4717
4721
1845
7510
T¥d1
1649
52717
1647
1315
3315

4497
5852
wowvY
1315
7459
5664
1700
5279
44017
3710
VLY
2315
5255
5649

F1Gol,

FiaO2,

FI1GO3,

/END OF FLOATING POINT INPUT

TAD PRSW

SNA CLA

TAD 1 DPN
CHMA 1AC

DCA SEXP

JiMS 1 MSGNPT
TAD C43

DCA £XPONT
JMS 1 FPNT
FNOR

FPUT FPACI
FEXT

TAD CHAR

TAD MINUSE
SZA CLA

JUP ENDFI
JMS I DPCVPT
JM5 I MSGRPT
TAD HORDER
SPA

IAC

SZA CLA

JMP EXCESS
TAD LOROER
TAD SEXP

DCA SEXP

Digital-8-20-F-Bin
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/PERIOD READ IN PREVIOUJSLY?

/YES:s=-NUMBER OF DIGITS IN SER
/NO

/TEST SIGN

/NORMALIZZ F.P. NUMBER
/SAVE NUMBaR

/" E" READ IN?

/NO

/YES - CONVERT DECIMAL EXPONE
/TEST SIGN

/EXPONENT TOO LARGE??

/YES

/NOsDECIMAL POINT IS
/C(SEXP)PLACES TO RIGHT
/0F LAST DIGIT

/COMPENSATZ FOR DECIMAL EXPONENTS

ENDFI,

JiMs 1 FPNT
FGET FPACI
FEXT

TAD SEXP

SNA

JMP 1 FLINTP
SMA CLA

JMP FIG04
JMS I FPNT
FMPY I PC.lw
FEXT

1SZ SEXP

JMP ENDFI+3
JMP I FLINTP

/RESTORE MANTISSA

/. 15 TO THE LEFTs
/TIMES 1000



1476
7471

7472
7473
7474
7475
74176
7471
7500
75061

752
7503
1564
7565
7566
1581
7519
7511
7512
7513
7514
7515
7516

75117
7528
7521
7522

7523
7524
1525
7526
7527
1530
7531
1532
7533
1534
7535
7536
1537
7549
7541
7542

4401
3304
YooY
1240
1315
3315
2255
1316
344
1316
3645
5608
woB4
2409
Ywiovi
vvoY
1144
74735
¥o43
7522
8dvd
©voLY
371717

1009
7020
7139
7967

0000
1300
1944
7510
7061
3044
1367
1430
1370
4715
3045
1244
2045
1371
1500
5337

F1GO4,

EXCESS,

TEN,

PC.1d,
MINUSE,
PER,
PRSW,
SEXP,
c3771,

DPCVPT,
DPCSPT,
MSGNPT,
DPN,

JMNS
FMPY
FEXT
CLA
TAD
DCA
JMP
TAD
DCA
TAD
DCaA

JMP I FLINTP

vov4
2499
BbYY
YUY
Celu
=345
8943
=256
)

]

3711

I FPNT
TEN

CMa
SEXP
SEXP
ENDFI+3
C3771
EXPONT
C37111
HORDER

DECONV
DECON

MSIGN
DNUMBR

/0UTPUT THE EXPONENT

FEXC,

[

CLA
TAD
SPA
CMA
DCA
TaD
SZL
TAD
JMS
DCA
TAD
1SZ
TAD
SMA
JMP

CLL
EXPONT

IAC CML
EXPONT
C253

C255
I DGPT
HORDER
EXPONT
HORDER
Ml 44

0-3

Digital-8-20-F-Bin
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/+ 15 TO THE RIGHT:
/MJLTIPLY BY 1

/CONTAINS DECIMAL LEXPONLNT



7545 1372
7544 Jdu44
7545 1040
7546 1uw45
7547 1446
7556 41175
7551  S¥45
7552 1044
7555 2045
7554 1373
7555 1504
7556 5353
7557 1374
7560 3047
7561 7240
7562 1445
7563 4715
7564 1047
7565 47175
7566 5723
7567 1173
7574 vwo2
7571 7634
7572 9144
7573 1766
7574 ovl2
7575 1353
BLXP 1324
CARRTN 7341
CHAR 1Y)
Crk 1343
Cely 7144
Ciz 7574
Cl44 7572
C253 7567
255 1578
C2 69 1357
C37177 7516
C43 7512
DECON 1029
JeCONV  Tvoe
JGPT 7575
VIGIT 7865
DIVIWO 1736¥
ondMBr 7067
uPCoPT 7529

253,
€255,
Ml 44,
Cl44,
M2,
cie,
DGPT,

TAD
DCA
CMA
TAD
SZA
JMS
DCA
TAD
15Z
TAD
SHA
JMP
TAD
DCA
CLA
TAD
JMS
TAD
JMS
JMP

0253
255-
71634
8144
1766
vole

Cl44
EXPONT

HORDER
I DGPT

HORDER
EXPONT

HORDER~

M2

0-6
Cla
LORDER
CMA
HORDER
I DGPT
LORDER
1 DGPT
1 FEXC

-260
253

OUTDG
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uPCVPT
DPN
DPT
USWIT
DUBLAD
EWDFI
EXCESS
EXPONT
FEXC
FEXPPT
FGOl1
FGo2
FGO3
FGO4
FGO5A
FGO6

FGO6A
FGO7
FI1GOl
F1G02
FIGOJS
F1G04
FLINTP
FLOUTP
FOUR
FOUTCN
FPACI
FPNT
HORDER
INPUT
LFED
LNFEED
LORDER
MASK
MIDDL
I NCR
MINUS

11.

12

7517
71522
1334
0Vl
1101
7452
1477
vid44
7523
73317
1242
7246
1263
1276
7274
7301
1304
7311
1420
7422
7426
7470
1400
1200
7326
72117
BB52
Bgv7
¥ 45
7159
67717
7342
0847
7143
w246
71717
7137

DIAGRAMS (Not Applicable)

REFERENCES
See Digital-8-5-S.

ML NUosz
MI NUST
I N9
MRBOUT
MSGNPT
MSIGN
MSWNPT
MULTI®
MULT2
Ml dPT
ML2

Ml 44
MPT
QPUT
ouT
OuUTDG
OUTPUT
PC.19
PER
PERIOD
PLUS
PLUS12
PRCHAR
PrRC.1¥
PRINT
PR3W
RESTRT
SEXP
SIGHN
SMINUS
SNPT
SPLUS
SWIT!
SWIT2
TEN
TENPT

7511
7325
7141
7176
7521
7130
7332
7642
1070
7335
7513
7571
7336
6776
1345
7353
1174
7510
7513
7331
7140
7142
6767
7344
7173
1514
7175
7515
7066
1330
7333
7327
V656
0R57
7504
1340
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